T obacco production and tobacco control policies have been debated intensively worldwide from various aspects. The centerpiece of these debates is economic development versus health improvement. From Tobacco control in China: the dilemma between economic development and health improvement Hong Wang, MD, PhD.
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a health professional's perspective, tobacco consumption is seen as the major modifiable behavioral risk factor for many health problems including cancer, heart and respiratory diseases, and results in an enormous health care burden. 1 From an economic development perspective, however, tobacco production is viewed as an important contributor to the economy, which includes the contributions to employment, incomes of people who work in tobacco production, and tax revenues. 2 This debate becomes even more intensified in China due to the size of tobacco production as well as the magnitude of consumption and the role of the government in the health sector and tobacco industry.
The tobacco industry and its contribution to economic development in China
It is reported that China is the largest tobacco producer in the world; 3 about one-third of tobacco products are produced in China. The tobacco industry includes three systems: tobacco agriculture, tobacco manufacturing, and the tobacco trade.
In the tobacco agricultural system, the land used for the growth of tobacco leaf and the yields of tobacco leaf was growing with a fluctuation in China during 1949 and 1997. In 1997 the amount of land used for growing tobacco reached 2.35 million hectares, and the yield of tobacco reached to 4.25 million tons (Table I) . Although the land used for the growth of tobacco and the yield of tobacco has declined since 1997, about 1.26 million hectares of sown land was used for the growing of tobacco in 2003, which was about 34% of the worldwide total of land used for the growing tobacco in the same year. Tobacco yield was 2.26 million tons, which was about 37.2% of overall worldwide production in 2003. 4, 5 The areas where tobacco is grown include all provinces/municipal cities except Beijing, Shanghai, Tianjin, and Tibet (Table II) . Yunnan, Guizhou, and Henan provinces are the first three provinces in terms of both the land used for growing tobacco and tobacco yield. Over 52% of tobacco was produced in these three provinces in 2003. 4 Tobacco manufacturing is a state-run enterprise. The total number of cigarettes produced in China is about one-third of total production in the world. The annual increase in the total number of cigarettes produced was about 10% before 2000 (Table III) . Although the annual increase has declined in recent years, the production of cigarettes reached 35.8 million boxes (1 box contains 50 000 cigarettes) in 2003, which is 22 times as much as the production in 1949. 5 The tobacco trade system includes both points of distribution and point of sale sub-systems. The point of distribution sub-system is a state-run system. During "The Ninth Five-Year Plan" period (1996 to 2000), about 4.2 billion yuan was invested in the tobacco distribution system, and 16 530 points of distribution were built across the country. Among these points of distribution, 2 640 are located in urban areas and 13 890 are located in rural areas. 5 In addition, there are nearly five million points of sale of cigarette across the country, most of which are owned by the private sector. 6 Currently, the tobacco industry is a very important economic sector in China. It is reported that tobacco production significantly contributes to China's economy by providing both tax revenue to the government and employment to the population.
The revenue provided by the tobacco industry is one of the largest sources of government revenue. It is estimated that the contribution by the tobacco industry to the government revenue was 900 billion yuan between 1949 and 2000. Since the 1980s, tobacco tax revenue has been the number one source of revenue for the government. Tobacco tax revenue made up 11.2% of total government revenue in 1996. Although this figure has declined recently due to economic development in other sectors, tobacco taxes still made up about 7.4% of the government's total revenue in 2003 (Table IV) . 5 The tobacco industry is also one of the major sources of revenues to local governments in tobacco growing areas. It is estimated that over 70% of the tobacco leaf is produced in the midwest provinces, which are the least developed provinces in China. Tobacco production is very important in terms of economic The contribution of the tobacco industry to employment includes tobacco farmers, people working in manufacturing, and staff members and salespersons in the tobacco trade system. In the agricultural sector, nearly 4.1 million rural households grow tobacco. They are located in 46 000 villages and 4 627 townships across the entire country. 5 Approximately 215 600 workers and staff members are employed in tobacco manufacturing. An additional 313 800 people were employed by the tobacco trade system in 2003. 5 Furthermore, there are nearly five million points of sale across the country which have provided job opportunities in the private sector. 
Tobacco consumption and its potential effects on health and the economy
China is not only the world's largest tobacco producer; it is also the world's largest tobacco consumer. Cigarettes produced in China are most often consumed in China. There are 360 million smokers in China, which accounts for nearly one-third of the world's smokers. 7, 8 According to China's Second National Survey of Smoking in 1996, the smoking rate was 37.6% for the total population. This rate was 66.9% for men and 4.2% for women. Compared to the results from the 1984 National survey, smoking prevalence increased, the average number of smokers increased, and the average starting age decreased. 9 A more recent study from the Chinese CDC reported that about 57% of males and 3% of females smoke, which is lower than the smoking rate from previous studies. 10 According to Chinese Statistical Bureau estimates, the quantity of tobacco consumption was 68.06 packs per person per year in 2002. The Chinese spend about 3% of per capita GDP on tobacco. -The average price of one pack of cigarettes is 3.71 yuan, and GDP per capita was 8 214 yuan ($1US= 8 Chinese Yuan). In addition to these active smokers, China also has 460 million passive smokers. 11 It is well known that smoking can cause many deadly health problems, such as lung cancer and vascular disease, including heart attacks, strokes and other diseases of the arteries or veins, as well as chronic bronchitis and emphysema. Based on Peto-Lopez's methods, it is estimated that by 2010 about one million deaths in China will be due to cigarette smoking. 12 This figure will increase to two million by 2025 and three million by 2050. Half of these deaths will occur in people ages 35-69. 10, 13, 14 In addition to the health effects of smoking, smoking also has a major economic impact on smokers and their families. Although the Chinese Government obtained 105 billion yuan in revenue from tobacco taxes in 2000, the medical costs attributable to tobacco-related illness was about 48.6 billion yuan, or 46.3% of total tax revenue. 5 In addition to these medical costs, smoking also reduces smokers' productivity. It is estimated that due to cardiovascular disease alone, Chinese people ages 35-64 lost 7.6 million years of productive life during the year 2000. 15 A study from the Academy of Preventive Medicine reported that the tobacco revenue that government obtained from tobacco production was 24 billion yuan in 1989. In the same year, however, the total economic loss due to tobacco consumption was 28 billion yuan, which included 6.9 billion in costs due to medical services, 2.6 billion in costs due to loss of productivity, 17.6 billion in costs due to premature death, 0.9 billion in costs due to passive smoking, and 0.04 billion in costs due to fire accidents. 16 A more recent study from Taiwan showed thatfinancial costs due to excess absenteeism, reduced productivity, and occupational injuries of employees who smoke were approximately US$1 030 million: US$184 million from increased sick leave, US$81 million from environmental tobacco smoke, US$34 million from occupational injuries, and US$733 million from lost productivity. 17 Tobacco consumption also reduces household consumption of other goods and services, which not only influences smokers themselves but also their family members. A recent study from the southwest China showed that rural households spend an average of 6.5% of their total expenditure on tobacco, which ranks as the 7 th highest expenditure amount. Due to financial constraints, these households have to make trade-offs between tobacco consumption and other types of consumption. The extreme households, those that have high-tobacco and high-alcohol consumption, allocate about 20% of their budget to tobacco and 11% to alcohol. Every 100 yuan spent on tobacco was associated with a 30 yuan decline in spending on education, a 15 yuan decline in spending on medical care, a 14 yuan decrease in spending on farming, and a 10 yuan decrease in spending on food. 18 Another study from China reports that poor urban households spend an average of 6.6% of their total ex- The role of government in tobacco production and the health sector
The role of government in tobacco policies is a source of tension in China. On one hand, the Chinese government is responsible for improving the population's health. In order assure the Chinese population's health status, the Chinese government has invested heavily in the health sector, which includes owning and operating urban health insurance plans, subsidizing and operating the rural cooperative medical system (CMS), and owning and operating most health facilities that provide curative and preventive services to the population. The Ministry of Health is the government agency that should take leadership of tobacco control. However, multi-sector participation is very important to the success of any tobacco control policy. The State Council approved "The notification of conducting health education on tobacco harm and tobacco control", which was established jointly, in 1979, by the Ministry of Health, Ministry of Finance, Ministry of Agriculture, and Ministry of Light Industry. Health education activities as a means of tobacco control have been implemented widely across the country. 16 Since 1990, the Association of Tobacco Control has been established at both the central and provincial level, and it has become the principal organization for public health education about tobacco. Their activities include non-smoking days, tobacco cessation, tobacco cessation hotlines and non-smoking schools, work places and public places.
A series of laws and regulations have included components related to tobacco control. These laws and regulations include the China Tobacco Monopoly Sales Law, Health Regulation in Public Places (1987), Child Protection Law (1991), Advertising Law (1994), and the Regulation Prohibiting Smoking in Public Transportation and Waiting Places (1997). 6 In addition, on August 28, 2005, China's National People's Congress announced its decision to ratify the WHO's Framework Convention on Tobacco Control (FCTC). This is a significant step towards improving the population´s health by reducing tobacco consumption in China.
On the other hand, the Chinese government is responsible for economic development. As described previously, the tobacco industry provides substantial revenues to the government. In order to ensure this revenue, the Chinese government plays a monopolistic role in tobacco production. The China National Tobacco Company (CNTC), a monopoly under the State Tobacco Monopoly Administration (STMA), controls all tobacco growth, cigarette manufacturing, and the cigarette market. In addition, the tobacco industry provides significant job opportunities to the Chinese population, especially in many relatively poor regions.
Obviously, the Chinese government plays mixed roles in terms of tobacco control and tobacco production. On one hand, the Chinese government made significant efforts to discourage cigarette consumption through public campaigns. On the other hand, the Chinese government itself runs the largest tobacco enterprise in the world. The health-related sectors of the government have not been able to convince the other economic sectors to support some of their tobacco control policies. As one government official in the tobacco production sector said, tobacco production is not only related to the health of the population, it is also related to economic development, employment, agricultural economic structure, the standard of living, and social stability. 20 The conflict of interests among policy makers between public health and economic development constitutes a major dilemma within the Chinese government.
The continuum of the debate on tobacco control policies

Raising the tobacco tax
One of the major debates is with regard to raising cigarette taxes. Worldwide evidence has showed that raising tobacco taxes does significantly reduce the consumption of tobacco. The price effect on tobacco consumption is likely to be greatest on young people and more significant in low-and middle-income countries.
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In addition to the huge health benefits gained, raising the tobacco tax will not harm government revenues or economic development. 22 A comprehensive Chinese study showed that the price elasticity of demand for cigarettes is -0.54 in China. By introducing an additional 10% increase in cigarette tax per pack, the government's increase in tax revenue would exceed two-fold the total losses in industry revenue, tobacco farmers´ income, and local tax revenue. In addition, between 1.4 and 2.2 million lives would be saved by such a tax increase. 23 However, government officials in the tobacco production sector disagree with the above conclusions. They expressed the view that if the price of cigarettes increased people may simply switch to cheaper cigarettes, which have more tar and nicotine and thus are even more harmful to people's health. They are also concerned that after a price increase, smuggling would increase and would be difficult to control, which not only influences the economy, but would also keep the government from controlling the tar and nicotine levels in cigarettes. Certainly, the biggest concern for them is the economic impact. If tobacco consumption declines, government revenue from tobacco production will be reduced; the tobacco manufacturers may go bankrupt; and people who work in the tobacco industry may become unemployed. 5 
Introducing low harm tobacco products
In order to carry out their responsibility for improving population health, one of the major strategies proposed by the tobacco production sector is to introduce lower harm tobacco products, which would reduce the health damage due to tobacco consumption, but also maintain the contribution of the tobacco industry to the economy. Since 1984, tobacco products have been classified into three levels, low-tar (<15mg/per cigarette), moderate-tar (15-25mg/per cigarette), and high-tar (>25mg/per cigarette). In order to encourage the tobacco industry to produce low-tar products, new criteria have been recently introduced. This new criteria classifies cigarettes into five levels, low-tar (<=12mg/ per cigarette), low-moderate-tar (12-16mg/per cigarette), moderate-tar (16-19mg/per cigarette), moderate-high-tar (19-23mg/per cigarette), and high-tar (>=23mg/per cigarette). 5 In 2000, the STMA proposed a reduction in tar levels by 0.5mg/per cigarette per year. The average tar level has declined from 16.5mg/ per cigarette in 1999 to 13.5mg/per cigarette in 2004. 6 However, the "low-tar low harm" has not been supported by evidence, 21 and the approach of introducing low-tar tobacco products has not been accepted by the health-related governmental sectors.
In addition to introducing low-tar cigarettes, some tobacco manufacturers have added traditional Chinese medicines to their tobacco products in order to "improve" the consumer's health. Traditional medicines were added that can improve lung function and kidney function. A report of "The New Life of a Sunset Industry" described how a Nanchang tobacco manufacturer, a 40 year-old enterprise, introduced a new brand, Jinsheng, to the market in the early 90's. This brand passed tests conducted by the National Tobacco Bureau and Chinese Medicine Expert Panel in 1994 and won the national innovation award in 1995. The company began with the production of 2 000 boxes in 1992, and increased to 100 000 boxes in 1999. 24 Many other tobacco manufacturers have also produced cigarettes that include Chinese medicines. However, there are no existing regulations to control such products, which could have even more negative impact on smokers' health status. In addition, these brands provide a twisted message to the consumer, which may induce tobacco consumption and reduce the willingness to quit. 6 
Consumer information
Although health education on tobacco use has been implemented widely across the whole country since the State Council approved, in 1979, "The Notification of Conducting Health Education on Tobacco Harm and Tobacco Control" -which was established jointly by the Ministry of Health, Ministry of Financing, Ministry of Agriculture, and Ministry of Light Industry-the effects on tobacco consumption reduction have been quite limited. 16 The Tobacco Consumption Survey in 1996 demonstrated that 60% of smoker considered tobacco's effects on health to be "very limited or no harm." How to deliver tobacco control information more effectively is one of the challenges for reducing tobacco consumption.
By 1991, seventy-seven countries, including China, had introduced warning labels on tobacco products to warn the consumer that tobacco is harmful to their health. However, the warning label on tobacco products is very small, and sometimes is only on the side of the package. The World Health Organization (WHO) recommends that the warning should be specific, such as "tobacco can cause cancer," or "tobacco will induce a heart attack," and that the label should be large and on the front side of the package. This recommendation, however, will be very difficult to adopt in China in the near future. People in the tobacco industry explain that many cigarettes are purchased as gifts and if the warning label is one-third the size of the front of the package, nobody will purchase such products. 25 In order to market tobacco products, tobacco manufacturers not only try to avoid putting warning labels in a notable place on their product, but also try to link their products with images that can make them seem as a good and responsible player in the society. For example, the Beijing Cigarette Manufacturing Company links their tobacco product, "Zhong Nan Hai," with the Hope Project. The Hope Project is a project that provides funds to support poor children who cannot afford the tuition to finish school. The tobacco company puts the label "your consumption will support the Hope Project" on the package. The company intends to use Hope Project to promote its tobacco products. The average length of a movie segment that included tobacco consumption image was 5.6 minute. The longest length of a segment that included tobacco consumption was 15 minutes. Although these tobacco consumption pictures are not produced by the tobacco industry, the effects of those pictures on people's smoking behavior is significant, especially for youth. 26 
International tobacco penetration
Aside from many debates, both tobacco control and tobacco production sectors in China are facing a new challenge, foreign tobacco's penetration into the Chinese tobacco market after China joined WTO. 27 Morgan Stanley published their report "China: the final frontier" on July 26, 2005 . 28 This report provided an in-depth analysis of the current status of China's tobacco industry, consumer preferences, government roles, and the activities of foreign tobacco companies in China. This report pointed out that many investors fear that the world tobacco market would shrink inexorably and even disappear. To avoid this disaster, the report suggested that these investors should go to China. By entering the Chinese tobacco market, they "could increase the size of the available world market by 40 to 50%."
Although there is a huge market for tobacco in China, the share of foreign tobacco is very small: less than 3% of the total market. However, as China begins to implement the WTO commitment it made on January 1, 2004, the tobacco import tax will decline and foreign cigarettes will be able to be produced locally, thus avoiding import taxes and making foreign brands more available to Chinese consumers. Due to the tax decrease and supply increase, the price of foreign tobacco products may decline, which could lead to an increase in the consumption of foreign tobacco. If the price of foreign brand tobacco products declines, the price of domestic brands may also decline due to market competition, and total consumption may therefore increase.
In the face of penetration by foreign tobacco in China, the Chinese tobacco industry has had to increase its ability to compete with the international tobacco industry in the country. 20, 27 They have also used international penetration as an excuse to fight tobacco control efforts. One former government official who works in the tobacco production sector complains that tobacco control efforts reduced the innovative and competitive capacity of the tobacco industry, which is harmful to China's economic development and harmful to the Chinese people. 20 The tobacco control sector in China has to confront challenges from both international and domestic tobacco industries.
Conclusion
In conclusion, although China´s National People's Congress announced its decision to ratify the WHO's Framework Convention on Tobacco Control (FCTC) on August 28, 2005, fundamental challenges to tobacco control still exist. A survey at the "No Smoking Day" in China on May 31, 2004 showed that over 73% of respondents do not think that the society will be able to eliminate the consumption of tobacco products. 25 Although the prevalence of smoking declined 1.2% from 1996 to 2002, the absolute number of smokers increased by 30 million during this period. 6 It is estimated that smoking prevalence will decline 10% in the next 25 years. However, due to the population increase, the total number of tobacco consumers will be about the same as today, which is 320 million. 26 As long as the tobacco industry continues to be significant in overall economic development, and as long as the government continues to play a significant role in tobacco production, the debate between tobacco production and tobacco control will continue. Although China has already made significant efforts towards tobacco control, it is still at the beginning of its "long march" towards improving the population´s health by reducing tobacco consumption in China.
